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ABSTRACT: 
This double-blinded prospective study compared the efficiency of carbon dioxide (CO2) 
and diode laser techniques to change the colour of the gingiva in the treatment of gingival 
hyperpigmentation by assessing the colour of the gingiva, gingival bleeding, operator’s 
difficulty, post-operative wound healing, pain and esthetic perception by the patient at 1 week,2 
week,3 week and 4 week post-operatively. Ten patients (6 males, 4 females) were enrolled in the 
study.Gingival depigmentation was done from canine to canine in the upper anterior region. A 
total of 20 anterior segments were treated: 10 randomly to Carbon dioxide & Diode Laser group 
using Flip coin method.The results of this study showed that the degree of pigmentation at the 
end of 4th week was less in diode group with 20% of the patient showing no pigmentation 
compared to CO2 group (10%).Regarding difficulty of the operator and pain and wound healing, 
there was no statistical significant difference between the diode and CO2 group (p 
value=1,000NS). 
INTRODUCTION: 
Gingival hyperpigmentation is seen as a genetic variation in some populations 
independent of their age and sex and termed as physiological or racial gingival 
pigmentation.Although pigmentation of the gingiva is a completely benign condition it is an 
esthetic problem in many individuals. 
Various depigmentation techniques have been employed, such as scalpel surgery 
gingivectomy (Dummet and Bolden 1963), cryosurgery, electrosurgery, chemical agents such as 
90% phenol and 95% alcohol (Hirschfeld and Hirschfeld 1951), abrasion with diamond burs, 
Nd:YAG laser, semiconductor diode laser and CO2 laser. 
CO2 laser (10,600 nm) wavelength is absorbed by water based tissues resulting in 
vaporization of intra and extra cellular fluid & disintegration of cells. Collateral thermal damage 
is less. 
The 810-nm diode laser has energy and wavelength characteristics that specially target 
the soft tissues. It has an affinity for hemoglobin and melanin; therefore it is more efficient and 
better equipped to address deeper soft tissue problems.20 
MATERIALS AND METHODS: 
This double-blinded study was conducted at Department of oral and maxillofacial 
surgery, Rajas dental college and hospital, Tirunelveli from February 2013 to November 2015.  
Ten patients requiring gingival depigmentation were selected from pool of a patients 
reporting to The Rajas dental college. A signed informed consent was taken from all patients 
willing to participate in this study. The patient was blinded about the type of laser used for 
depigmentation of his/her gingiva.  
Gingival depigmentation was done from canine to canine in the upper anterior region. A 
total of 20 anterior segments were treated according to split-mouth technique: 10 randomly to 
Carbon dioxide & Diode Laser group using Flip coin method. 
Pre-operative photographs & Post-operative radiographs were obtained with a digital 
camera with standardized settings for grey, white, black and a cm scale with standard lighting 
and backdrop.  
Macroscopic distribution and colour of the pigmentation of all surfaces were recorded in 
detail. A single surgeon performed the procedure in each segment using diode or CO2 laser as 
allocated by the co-investigator.  
The primary investigator who was blinded about the allocation of segment evaluated the 
primary or secondary parameters like colour of the gingiva, bleeding, difficulties of the operator, 
pain perception of patient and post-operative wound healing. The parameters were evaluated 
intra- operatively and post-operatively till 4th week of follow-up.  
DIODE LASER: 
The Equipment used was AMD Diode laser Picasso, USA. The properly initiated tip of 
the diode laser unit (Picasso, AMD laser technologies, USA; wavelength 810 nm) angled at an 
external bevel of 45 degrees and at energy settings of 0.5-1.5 watts continuous wave (CW) with 
400 μm strippable fiber was used with a power setting of 1.5watts initially in pulsed wave mode 
(PW) set at 0.20 ms of pulse duration and 0.10 ms of pulse interval for the de-epithelialization 
procedure. 
CO2 LASER: 
For CO2 laser Equipment used is NovaPulse LX-20 SP surgical laser.The ablation was 
performed by a flexible fiber LuxarNovaPulse LX-20 SP surgical laser, the predecessor of LS-
1005. The repeated A5 Super Pulse mode was applied at 3 watts, 20 Hz, 10 milliseconds, with a 
0.8 mm spot size.   
RESULTS AND STATISTICS: 
The parameters assessed were colour of the gingiva, bleeding, difficulties of the operator, 
pain perception of patient and post-operative wound healing. 
The collected patient data were tabulated and statistical analysis was performed. 
Microsoft Excel 2010 software to derive the mean and standard deviation and SPSS software 
version 21 was used for statistical analysis. Charts and graphic representations were obtained 
with the results 
COLOUR ASSESSMENT: 
To evaluate the primary parameter the colour of the gingiva, pre-operative photographs 
was taken one week before the procedure and post-operative photographs were taken at first, 
second, third, fourth week after the procedure of depigmentation. 
DOPI was taken to evaluate pre-operative and post- operative colour assessments. 
By the end of 1st and 2nd Week- both the study group had same results. By the end of 3rd 
and 4th Week degree of pigmentation was less in diode group than CO2 laser group.  
Statistically, in the 3rd (p value=0.047*) (Table4) and 4th (p value=0.047*) week, there 
was significant difference between the colour of the gingiva between the diode and CO2 
group.Diode laser study group at the end of 3rd week the colour of the gingiva in 2(20%) of the 
patients had no pigmentation. 7(70%) of the patients had mild pigmentation and 1(10%) had 
moderate pigmentation. In CO2 laser study group 1(10%) of the patients had no pigmentation. 
8(80%) of the patients had mild pigmentation and 1(10%) had moderate pigmentation. 
BLEEDING: 
Bleeding was assessed by the primary investigator intra-operatively and immediate post-
operatively. Intra operatively both study group had same outcome. Immediate post-operatively 
diode laser shows lesser bleeding. 
Statistically, there was no significant difference between both the groups during intra 
operatively (p value=1,000NS) but during immediate post-operative period there was marginally 
significant difference between the diode and co2 group (p value=0.0632+). 
DIFFICULTY OF THE OPERATOR: 
Difficulty of the operator was assessed by the primary investigator intra-operatively using 
the Visual Analogue Scale. Both groups it was easy. 
Statistically, there was no significant difference between both the groups in the difficulty 
of the operator (p value=1,000NS) 
PAIN ASSESSMENT: 
Pain was assessed using Visual Analogue Scale, Intra-operatively Both the study group 
experienced no pain. Immediate post-operative & 1st post op day only 1 patient experienced mild 
pain in the immediate post operative period.  
Statistically, there was no significant difference between the two groups in the perception 
of pain intra-operatively (p value=1,000NS), immediate post-operatively (p value=1,000NS),1st 
day post-operatively. 
WOUND HEALING: 
Wound healing was assessed by the primary investigator clinically on the first, second, 
third, fourth week post-operatively.It was evaluated by using healing index by Landry et al. 
During the 1st and 2nd week of post operative period CO2 laser had better wound healing when 
compared to diode laser group but at the End of 3rd week and 4th week both the study group had 
excellent wound healing.  
Statistically, At the end of 3rd (p value=1,000NS) and 4th week (p value=1,000NS) ,there 
was no significant difference between the two groups. 
 
ASSESSMENT OF PATIENT OPINION ON ESTHETIC CHANGE: 
Esthetic change was assessed by using Visual Analogue Scale Diode laser group scored 
more satisfaction than CO2 laser study group. 
Statistically, at the end of 4th week, there was marginally significant difference between 
the CO2 and diode group in the esthetic perception of the patient (p value=0.0632
+ ). 
DISCUSSION: 
A total of 10 patients clinically diagnosed as having gingival pigmentation were included 
for this study.They were aged from 18-23.Mean age of male and female patients were 19.2 yrs 
and 20.5 yrs respectively.This was similar to the study done by Esenet al.52In the present study 
among 10 patients, all the patients had heavy amount of pigmentation in the gingiva pre 
operatively. This is similar to the study group include by Simsek Kaya et al in his study. 
According to his study the patients included had untreated bilateral melanin pigmentation in the 
anterior portion of the upper and lower gingiva evaluated as severe according to modified 
Dummet et al. 
In both the study group at the end of 1st week the colour of the gingiva revealed no pigmentation 
in 2(20%) of the patients and with mild pigmentation in 8(80%) of the patients. Similar findings 
have been reported by many workers like M. BhanuMoorthy et al who observed that in 1st week  
the gingiva was pink color comparable to nearby non-treated area and the healing was 
uneventful22. 
Diode laser study group at the end of 3rd week the colour of the gingiva in 2(20%) of the patients 
had no pigmentation. 7(70%) of the patients had mild pigmentation and 1(10%) had moderate 
pigmentation.In CO2 laser study group 1(10%) of the patients had no pigmentation. 8(80%) of 
the patients had mild pigmentation and 1(10%) had moderate pigmentation. . Similar findings 
have been reported by many workers like Sanjeevini et al but the method was surgical 
stripping.10PhimonAtsawasuwan et al clinical reports says that after ablating the epithelium with 
the Nd:YAG laser, the wound was covered with some dried and charred epidermis. The wound 
was almost healed completely within 3 weeks. The colour of ablated gingiva was dark pink in 
some areas.5 
In diode laser study group at the end of 4th week the colour of the gingiva in 2(20%) of the 
patients had no pigmentation. 7(70%) of the patients had mild pigmentation and 1(10%) had 
moderate pigmentation. In CO2 laser study group 1(10%) of the patients had no pigmentation. 
8(80%) of the patients had mild pigmentation and 1(10%) had moderate pigmentation. These 
results were in accordance with the results observed by SushmaLagdive et al did a comparative 
study among the study group all the persons and observed improvement in colour of the gingiva 
at the end of 4th week.6AnirbanChatterjee et al observed that four weeks after the operation, the 
gingiva was generalized pink in color and healthy in appearance.56 
In both the study group all the patients 10(100%) had moderate bleeding during the time of 
procedure being done. M Bhanu Murthy et al studies concluded that gingival depigmentation 
using diode laser had less intra operative bleeding when compared to scalpel techniques.22 Carlo 
Mairana et al clinical reports says that by using a superpulsed diode laser in oral surgery he got 
instant coagulation of the surgical site intraoperatively.42 
In diode laser study group in the immediate post operative period 2(20%) of the patients had 
slight bleeding and 8(80%) had moderate bleeding. In CO2 laser study group all the patients 
10(100%) had moderate bleeding. RashmiHegde et al reported that CO2 laser was the least time 
consuming and that they experienced no bleeding.25Sanjeevini et al commented that scalpel 
surgery causes unpleasant bleeding during and after the procedure and it is necessary to cover the 
surgical site with periodontal dressing for 7-10days.10 
The difficulty of the operator for doing the procedure was easy in all the patients 10(100%) in 
both the techniques. Simşek Kaya et al and AmitBhardwaj et al observed that from the operator′s 
point of view, the laser technique was easier and faster to perform than the epithelial excision 
technique.57, 29 
Regarding pain perception in intraoperative period both the  study group 10(100%) had 
no pain. The findings are similar to the findings of ManalM.Azzeh et al who observed that all 
patients reported absence of pain intraoperatively (without the useof topical or local anesthesia), 
immediately postoperatively, and after 4 days.3 
Wound healing at the end of 1st week was good in 2(20%) of the patients and was very 
good in 8(80%) of the patients in diode laser study group.In CO2 laser group the wound healing 
was very good in all the patients 10(100%)Ameet Mani evaluated the wound healing based on 
the following scores.A.Completeepithelization, B. Incomplete epithelization, C. Ulcer,D. Tissue 
defect or necrosis. 
According to his findings during immediate postoperative period grade C was scored by 
diode laser method, At the end of 1st week the wound healing scored grade B.51 Carlo Mairana et 
al in a clinical report observed that just one week postoperatively,wound healing looked 
good.The epithelium defect due to the operation was already covered by newly formed tissue.42 
All the patients in both the study group had excellent wound healing at the end of 4th 
week.Geethi Gupta and M BhanuMoorthy et al observed that healing of laser wounds is slower 
than healing of scalpel wounds, and a sterile inflammatory reaction occurs after lasering.22 
AmitBhardwaj et al observed that both the procedures scalpel technique and diode laser, 
evaluation on 30 days revealed restoration of normal features of the gingiva without any scar 
formation. Thus, the healing of the depigmented gingiva was uneventful irrespective of the 
techniques used.25GeethiGuptha et al observed that compared to scalpel surgery, diode laser 
showed delayed healing. No adverse events were noted at 1 week and 1 month post operatively 
with either of the techniques.7Basser Ali Abdullah et al observed that the use of diode laser is 
associated with delayed healing compared with Er Cr YSGG.50 
All the patients 10(100%) had beautiful aesthetics in diode laser study group.In CO2 laser study 
group 2(20%) had better aesthetics and 8(80%) had beautiful aesthetic appearances. These 
results were in accordance with the results observed by Esenet al.52In his study the final esthetic 
outcome-a considerable improvement-was pleasant for all the patients. In contradictory,patient 
perception on appearance of gingiva in the study of Desai Urmiwas 90%  in the laser group after 
a period of 3 months.43 
AmitBhardwaj et al proved that the laser procedure was more acceptable to the patient as 
the procedure took less time and was more comfortable as the area did not require injecting local 
anesthesia and absence of post-operative pain and hemorrhage.29 
SUMMARY AND CONCLUSION: 
Growing aesthetic need requires the removal of hyperpigmented areas to create pleasant 
and confident smile which altogether alter personality of an individual. From our study we come 
to the conclusion that on comparing both the group diode laser study group had better outcome 
than CO2 laser study group. 
REFERENCES: 
1. Agha-Hosseini F, E. Moslemi, I. Mirzaii-Dizgah.Comparative evaluation of lowlevel laser and 
CO2 laser in treatment of patients with oral lichen planus..Int. J. Oral Maxillofac.Surg. 2012; 41: 
1265–1269. 
2.Ameetmani, ShubhangiMani,Saumil Shah, VinayakThorat. Manegement of gingival 
hyperpigmentation using surgical blade, diamond bur and diode laser therapy: a case report .J 
Oral Application 2009;9:227-232. 
3.AmitBhardwaj, HimanshuDadlani, Harpreet Singh Grover, Sanjay Lal, Anil Yadav. Evaluation 
of patient response and recurrence of pigmentation following gingival depigmentation using 
laser and scalpel technique: A clinical study. Journal of Indian Society of Periodontology, 
September-October, 2014;18(5): 586-592. 
4.AnastasiosKarydis,PaulBland,JacobShiloah. Management of oral melanin pigmentation. 
J Tenn Dent Assoc. 2012;92(2):10-5. 
5.AnirbanChatterjee Dr. Nidhi Singh Dr. ParvatiMalhotra Dr. NehaAjmera. Gingival 
pigmentation and its treatment. Journal of Dental Sciences & Oral Rehabilitation;3(4):11-14. 
6.ArthiieThangavelu, SugumariElavarasu, and PiranithaJayapalan, Pink esthetics in periodontics 
– Gingival depigmentation: A case series, J Pharm Bioallied Sci. 2012 Aug; 4(2): S186–S190. 
7.AtifKazmi Laser hair removal with an 800nm diode laser- a retrospective study of 1000 
women with skin types II to VI 2002 the Lumenis group of companies. 
8.Basser Ali Abdullah, Zeid Adel Al-shmaah.The Use of ErCrYSGG Versus Diode Laser in 
Gingival Melanin De-pigmentation. International Journal of Enhanced Research in Science 
Technology & Engineering, ISSN: 2319-7463 Vol. 3 Issue 5, May-2014, pp: (12-21). 
9.Berka G, K.Aticib,N.Berkc.Treatment of Gingival pigmentation with Er:YSGGlaser.Joral 
Laser Applications 2005; 5: 249-253. 
10.Bhanu Murthy M, JasjitKaur, and Rupali Das. Treatment of gingival hyperpigmentation with 
rotary abrasive, scalpel, and laser techniques: A case series J Indian SocPeriodontol. 2012 Oct-
Dec; 16(4): 614–619. 
11.Carlo Maiorana,Sergio Salina Versatility of a super pulsed diode laser in oral surgery- a 
clinical report. J Oral Laser Applications 2006;6:193-199. 
12.Chandu A, A. C. H. Smith: The use of CO2 laser in the treatment of oral white patches: 
outcomes and factors affecting recurrence. Int. J. Oral Maxillofac.Surg.2005; 34: 396–400. 
13.Clifton O, Dummett,OM P Gupta  Estimating the Epidemiology of Oral Pigmentation Journal 
of the National Medical Association September 1964;56(5): 419-422. 
14.Daniel Simo˜es A. Rosa, Ana Cecı´liaCorreˆaAranha, Carlos de Paula Eduardo, and Akira . 
Treatment of Gingival Melanin Hyperpigmentation With Er:YAG Laser: Short-Term Clinical 
Observations and Patient Follow-Up .J Periodontol 2007;78: 2018-2025. 
15.DeepaPonnaiyan, VisakanJegadeesan, GomathyPerumal, AmarnathAnusha .Correlating Skin 
Color with Gingival Pigmentation Patterns in South Indians – A Cross Sectional Study.OHDM  
March 2014;13(1):132-136. 
16.Desai Urmi, Rai J. Jasuma, Dave Deepak, RathvaVandana. Comparison of patient perception 
on gingival depigmentation using scalpel and diode laser. IOSR Journal of Dental and Medical 
Sciences Nov.- Dec. 2013;11(3): 33-38. 
17.DosumuOluwole O and Dosumu Elizabeth B.Gingival Tissue Color Related With Facial Skin 
and Acrylic Resin Denture Base Color in a Nigerian Population.Afr. J. Biomed. Res. 13 (May 
2010); 107 – 111 
18.Esen E, Haytac MC, Oz IA, Erdoğan O, Karsli ED Gingival melanin pigmentation and its 
treatment with the CO2 laser. Oral Surg Oral Med Oral Pathol Oral RadiolEndod. 2004 
Nov;98(5):522-7. 
19.Geeti Gupta Management of gingival hyperpigmentation by semiconductor diode laser 
Journal of cutaneous and aesthetic surgery 2011;3(4):208-210. 
20.GökselS¸ims¸ek Kaya, DDS, PhD,aGünayYapıcıYavuz, DDS,bMuhammed A. Sümbüllü, 
DDS, PhD,candmErtunçDayı, DDS, PhD,d Erzurum, Turkey A comparison of diode laser and 
Er:YAG lasers in the treatment of gingival melanin pigmentation.•OralSurg Oral Med Oral 
Pathol Oral Radiol 2012;113:293-299. 
21.Gupta: Depigmentation with diode laser Journal of Cutaneous and Aesthetic Surgery - Sep-
Dec 2011,4(3): 
22.GurumoorthyKaarthikeyan, Nadathur D. Jayakumar, OgotiPadmalatha,  Sheeja Varghese, 
RichaKapoor.Pain Assessment Using a Visual Analog Scale in Patients Undergoing Gingival 
Depigmentation by Scalpel and 970-nm Diode Laser Surgery Laser Dent 2012;20(1):20-23 
23.Hans-Henning Horch,Klaus Louis Gerlach,Hans-Eckart Schaefer. CO2 laser surgery of oral 
premalignant lesionsInt. J. Oral Maxillofac. Surg. 1986: 15: 19-24. 
24.Hyuk-Jin Ko, Jin-Woo Park, Jo-Young Suh, Jae-Mok Lee. Esthetic treatment of gingival 
melanin hyperpigmentation with a Nd:YAG laser and high speed rotary instrument: comparative 
case report.J Periodontal Implant Sci 2010;40:201-205. 
25.Ize-iyamulk N, B.D.Saheeb, B.E.Edetanen. To compare the 810 nm diode laser with 
conventional surgery in orthodontic soft tissue procedures. Ghana medical journal. September 
2013;47( 3):107-111. 
26.Javier D. Sanz-Moliner, Jose´ Nart, Robert E. Cohen, and Sebastian G. Ciancio. The Effect of 
an 810-nm Diode Laser on Postoperative Pain and Tissue Response After Modified Widman 
Flap Surgery: A Pilot Study in Humans. J Periodontol 2013;84:152-158. 
27.Kumara Ajeya E Ga, Avinash J La, Rajiv N Pa, GalgaliSushamaR.Split Mouth Gingival 
Depigmentation Using Blade and Diode Laser- A Case Report Annals of Dental Research 
2011;1(1): 91-95. 
28.Lana S. Krause, Charles M. Cobb, John W. Rapley, William J. Killoy, and Paulette Spencer 
Laser Irradiation of Bone. I. An In Vitro Study Concerning the Effects of the C02 Laser on Oral 
Mucosa and Subjacent Bone. J Periodontol  1997Vol- 68(9): 872-888. 
29.Manal M. Azzeh. Treatment of Gingival Hyperpigmentation by Erbium-Doped:Yttrium, 
Aluminum, and Garnet Laser for Esthetic Purposes. J Periodontol  2007Vol- 78(1):177-183. 
30.Marco Giannelli, Lucia Formigli, and Daniele Bani. Comparative Evaluation of Photoablative 
Efficacy of Erbium: Yttrium-Aluminium- Garnet and Diode Laser for the Treatment of Gingival 
Hyperpigmentation. A Randomized Split-Mouth Clinical Trial. J Periodontol 2014;85:554-561. 
31.Maryam Talebi, NiloofarFarmanbar, Salman Abolfazli, AlirezaSarrafShirazi Management of 
Physiological Hyperpigmentation of Oral Mucosa by Cryosurgical Treatment: A Case Report  
JODDD; Autumn 20126(4): 148-151. 
32.Matthias Kreisler, Christine Meyer, ElmarStender, Monika Daublander, Britta Willershausen-
Zonnchen,Bernd D Hoedt. Effect of diode laser irradiation on the attachment rate of periodontal 
ligament cells.An in vitro study. J Periodontal 2001;1312-1317. 
33.PhimonAtsawasuwan, KitimanGreethong, VanidaNimmanon. Treatment of gingival 
hyperpigmentation for esthetic purpose by Nd:YAG laser :report of four cases. J Periodontal 
2000;71:315-321. 
34.PhimonAtsawasuwan,KitimanGreethong,VanidaNimmanon. Treatment of gingival 
hyperpigmentation for esthetic purpose by Nd:YAG :Report of 4 cases.J Periodontol February 
2000;71:315-321. 
35.Ponnaiyan D1, Jegadeesan V, Perumal G, AnushaA.Correlating skin color with gingival 
pigmentation patterns in South Indians - a cross sectional study. Oral Health Dent Manag. 2014 
Mar;13(1):132-6. 
36.PrasantaBandyopadhyay, Manoj Kumar, DebabrataKundu, Lora Mishra.Cryosurgery by 
tetrafluoroethane: An answer to black gums.Journal of Indian Society of Periodontology, March-
April, 2013;17(2):257-260. 
37.RadhikaBharamappa, VandanaKharidhiLaxman Comparative assessment of gingival 
thickness in pigmented and nonpigmented gingiva. J IntClin Dent Res Organ  2013 cited 2014 
Aug 3;5:19-23. 
38.Raghu Raaman A,  B. Pratebha,  M. Jananni,  R. Saravanakumar. Computerized Intensity 
Values to Objectivize Dummett–Gupta Classification of Physiologic Gingival 
Pigmentation.ClinAdv Periodontics 2015;5:140-145. 
39.Rajiv Saini, FlaviaBittencourtpazinatto,MartaRadnai.Diodelaser:an ideal option for treatment 
of gingival hyperpigmentation. Int J Experiment Dent Sci;2(2):139-140. 
40.RashmiHegde, AshviniPadhye, S. Sumanth, A. Sanjay Jain, and NareshThukral.Comparison 
of Surgical Stripping; Erbium-Doped:Yttrium, Aluminum, and Garnet Laser; and Carbon 
Dioxide Laser Techniques for Gingival Depigmentation: A Clinical and Histologic Study. J 
Periodontol 2013;84:738-748. 
41.Sameer A. Mokeem, Management of gingival hyperpigmentation by surgical abrasion – 
Report of three cases. Saudi Dental Journal, September - December 2006 ;18(3):162-166. 
42.Sanjeevini H, PushpaPudakalkatti, Soumya B.G and AaratiNayak. Gingival depigmentation:2 
case reports. World Journal of Medical Pharmaceutical and Biological Sciences 2012; 2(1): 01-
04. 
43.Santhosh Kumar G, SubrayaBhat K, MahalingaBhat. Comparative evaluation of the gingival 
depigmentation by using Tetrafluoroethane cryosurgery and the gingival abrasion technique –2 
years of follow up.Journal of Clinical and Diagnostic Research. 2013 Vol-7(2): 389-394. 
44.Santhosh Kumar G. SubrayaBhat K. MahalingaBhat. Development in techniques for gingival 
depigmentation – An update. Indian Journal of Dentistry 2012;3(4):213-221, 
45.SharmilaVerma, MeeraGohil, VandanaRathwa. Gingival depigmentation.Indian Journal of 
Clinical Practice May 2013;23(12) 801-803. 
46.ShirinAminiSedeh, Saba Badihi, VahidEsfahaniyan.Comparison of recurrent rate of gingival 
pigmentation after treatment by liquid nitrogen and cryoprob in 18 months follows-up. Dental 
Research Journal 2014; 11( 5) 592-598. 
47.SujalShah,VandanaRathwa,MonaliShah,DeepakDave. Management of Gingival 
Hyerpigmentation Using Surgical Blade and Diode Laser Therapy: A Case Report. Adv Hum 
Biol 2012; 2:3:30-34. 
48.SupapornSuthprasertporn.Treatment of Gingival Melanin Hyperpigmentation by Er,Cr:YSGG 
Laser:  Report of 2 Cases.Thai J Periodont 2007; 1: 46-55. 
49.Sushma S. Lagdive ,Pramod P. Marawar,  Amit M. Mani. Semiconductor Diode Lasers in 
Periodontics: An Innovative and Safe. Indian Journal of Basic & Applied Medical Research; 
2011;1(1) : 66-70 
50.Syed WaliPeeran, KarthikeyanRamalingam, Syed Ali Peeran, Omar 
BasheerAltaher,FatmaMojtabaAlsaid, MareiHamedMugrabi.Gingival pigmentation index 
proposal of a new index with a brief review of current indices. European Journal of Dentistry, 
Apr-Jun 2014;8(2):287-300. 
51.Valérie G. A Suter, Hans Jörg, AltermattPedramSendi, GéraldMettraux, Michael M. 
Bornstein. CO2 and diode laser for excisional biopsies of oral mucosal lesions. 
SchweizMonatsschrZahnmed 2010;120 (8):664-670. 
52.Vishal Singh, SubrayaBhatGiliyar, Santhosh Kumar, and MahalingaBhat. Comparative 
Evaluation of Gingival Depigmentation by Diode Laser and Cryosurgery Using 
Tetrafluoroethane: 18-Month Follow-Up. Clinical Advances in Periodontics. August 
2012;2(3):129-134. 
53.Walter Duki C, IvonaBago, Andrej Aurer, and MarijaRogulji_C. Clinical Effectiveness of 
Diode Laser Therapy as an Adjunct to Non-Surgical Periodontal Treatment: A Randomized 
Clinical Study. J Periodontol August 2013; 84(8):1111-1117. 
54.Walter Dukic, IvonaBago, Andrej Aurer, and MarijaRogulji Clinical Effectiveness of Diode 
Laser Therapy as an Adjunct to Non-Surgical Periodontal Treatment: A Randomized Clinical 
Study.JPeriodontol 2013;84:1111-1117. 
55.YogeshDoshi, Nikhil Khandge, GirishByakod, PriyaPatil.Management of Gingival 
Pigmentation with Diode Laser: Is It a Predictive Tool?Int J Laser Dent 2012;2(1):29-32. 
56.Zingade AN, Pralhad S, Kumbhojkar V. De - Epithelialisation of Gingival 
Hyperpigmentation - An informed view. Indian Journal Of Dental Research And Review April 
2012:63-66. 
57.Zingade AN, Pralhad S, KumbhojkarV.De - epithelialisation of Gingival Hyperpigmentation - 
An informed view.Indian Journal of dental research and review April-September 2012;63-66. 
MATERIAL AND METHODS PHOTOS: 












































































































































































































Aesthetic opinion of the patient 
Better
Beautiful
  
 
 
 
